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Medical image registration refers to the same object in different conditions 
(different time, different imaging equipment, different shooting Angle, etc.) captures 
images by seeking the space transformation, and mapping an image to another one, 
which makes two image corresponds to the space of same location point (homologous 
points), and finally realizes the information fusion. 
Image registration is the prerequisite for image reconstruction and fusion, the 
foundation of other processing algorithms and applications. It’s common to calibrate 
groups of medical image in the same coordinate system by medical image registration 
in clinical practice. The medical image registration is widely used for auxiliary 
diagnosis, treatment planning, surgical navigation and the evaluation of treatment effect 
and so on. Medical image registration is essentially a process of optimization iteration, 
especially the massive data in 3D medical image, large amount of computational 
complexity and time consumption has become a great bottleneck in clinical application. 
Thus, this paper proposes a method on the basis of realizing the registration algorithm 
that accelerates the image registration parallel by GPU that meets the demand of clinical 
application of real time. 
Firstly, the background, current situation and development of image registration 
was reviewed. Then the basic knowledge of medical image registration including 
definition, category of methods and algorithm workflow was introduced and a 
comparison of the technologies of four basic modules in image registration framework 
was mad. 
Secondly, the registration algorithm process is divided into four modules: space 
transform, interpolation, similarity measure and the optimization method. In 
experiments, teeth data is used for reading and writing and pretreatment with the aid of 
ITK algorithm platform, and the validity of registration algorithm is verified. 















programming language was used for registration algorithm parallelization and 
optimization design, which greatly reduces the registration time in our GPU parallel 
computing environment. 
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